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The statements in this paper that characterize Hamiltonian bundles (M,) → P → B are not correct
when H1(B;Z) has torsion. The affected results are Theorem 1.1, Proposition 1.2 and Lemma 1.4. The
problem is that the proof of Lemma 2.5 works only if H1(B;Z) is a free group. Hence the arguments in
this lemma prove the following weaker version of Theorem 1.1.
Proposition 1.1. Let  : P → B be a smooth symplectic ﬁber bundle with ﬁber (M,) that is symplec-
tically trivializable over the 1-skeleton. Then the following conditions are equivalent:
(i) there is a cohomology class a ∈ H 2(P,R) that restricts to [] on the ﬁberM;
(ii) the pullback of P → B over a suitable ﬁnite cover B˜ → B has a Hamiltonian structure.
The following example (due to Dietmar Salamon) shows that it can be necessary to pass to the ﬁnite





where we think of S2 ⊂ R3 as the unit sphere and of T2 = R2/Z2 as the standard torus; the nontrivial
element of Z2 acts by the involution
(x, y) → (−x, y + (1/2, 0)), x ∈ S2, y ∈ T2.
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The closed 2-form  = dy1 ∧ dy2 ∈ 2(S2 × T2) descends to a closed connection 2-form on P ; its
holonomy around each contractible loop in RP 2 is the identity and around each noncontractible loop is
the symplectomorphism (y1, y2) → (y1+1/2, y2). Thus the bundle  : P → RP 2 satisﬁes the hypothesis
of the above proposition as well as conditions (i) and (ii). But it does not have a Hamiltonian structure
because the classifying mapRP 2 → BSymp0(T2) is not null homotopic, while Ham(T2) is contractible.
The mistake in the proof of Lemma 2.5 was the tacit assumption that the ﬂux class [f (T, a)] ∈
H 1(M,R)/ vanishes when  ∈ 1(B) has ﬁnite order in H1(B;Z). If this condition holds, there is a
lifted homomorphism f˜a : 1(B) → H 1(M,R) such that pr ◦ f˜a([]) = [f (T, a)], where pr denotes
the projection, and the proof of Lemma 2.5 goes through.
We claim that the existence of the lift f˜a does not depend on the choice of extension a. To see this,
choose a symplectic trivialization T over the 1-skeleton B1 and a closed connection form  in class a.
Then -parallel translation around a loop  in B gives rise to a path gt , t ∈ [0, 1], in Symp(M) that starts
at the identity, and by deﬁnition
f (T, a) := Flux({gt }) ∈ H 1(M;R).
Note that the image [f (T, a)] of f (T, a) inH 1(F ;R)/ is independent of the choice of trivialization.
The lift f˜a exists if and only if f (T, a) belongs to  for all loops  with ﬁnite order inH1(B;Z). Given
such a loop  (which we can assume to be embedded) and a 1-cycle  inM , denote by C(, ) the 2-cycle





But if  has order k in H1(B;Z) the cycle kC(, ) is homologous to a cycle in the ﬁber M . Hence the
integral of  over C(, ) is determined by []. Thus, when  is homologically torsion, the class f (T, a)
does not depend on the choice of a. Moreover, if f (T, a) belongs to , one can change the trivialization
T over  to a trivialization T ′ such that f (T ′ , a)=0. If f (T ′ , a)=0 for all loops  that represent a torsion
class in H1(B;Z) we shall say that the ﬂux of T ′ vanishes on torsion loops.
Here are corrected versions of Theorem 1.1 and Proposition 1.2.
Theorem 1.1. A symplectic bundle  : P → B is Hamiltonian if and only if the following conditions
hold:
(i) the restriction of  to the 1-skeleton B1 of B has a symplectic trivializatian whose ﬂux vanishes on
torsion loops, and
(ii) there is a cohomology class a ∈ H 2(P,R) that restricts to [] on the ﬁberM .
Proposition 1.2. A symplectic bundle  : P → B is Hamiltonian if and only if the forms b on the ﬁbers
have a closed extension  such that the holonomy of the corresponding connection ∇ around any loop 
in B lies in the identity component Symp0(M) of Symp(M) and moreover lies in Ham(M) whenever 
has ﬁnite order in H1(M;Z).
Lemma 1.4 is correct if one understands it to refer to the corrected version of Theorem 1.1. The only
other argument that requires comment is the proof of Hamiltonian stability. Note ﬁrst that Corollary 3.2
needs an extra hypothesis to ensure that the transition functions ij of P → B preserve the cohomology
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class [′] of the perturbed form. This hypothesis is satisﬁed in the Hamiltonian case, since the ij may be
assumed to be isotopic to the identity. The next problem is that the proof of Lemma 3.4 uses the incorrect
version of Theorem 1.1. However, we can ﬁrst reduce to the case when 1(B)=0 by using Corollary 2.6,
and then the two versions of Theorem 1.1 coincide.
